Exacerbation of collagen antibody-induced arthritis in transgenic mice overexpressing peroxiredoxin 6.
Peroxiredoxin 6 plays important and complex roles in the process of inflammation, but its role in the development of rheumatoid arthritis (RA) remains unclear. We undertook this study to investigate the roles and mechanisms of peroxiredoxin 6 in the development of collagen antibody-induced arthritis (CAIA) and antigen-induced arthritis (AIA) in peroxiredoxin 6-overexpressing transgenic mice, in peroxiredoxin 6-transfected RAW 264.7 cells, in macrophages isolated from peroxiredoxin 6-overexpressing transgenic mice, and in synoviocytes from arthritis patients. CAIA and AIA were induced using standard methods. Peroxiredoxin 6-transfected RAW 264.7 cells, macrophages isolated from peroxiredoxin 6-overexpressing transgenic mice, and synoviocytes from arthritis patients were used to study proinflammatory responses and mechanisms. Clinical scores and histopathologic changes were determined in peroxiredoxin 6-overexpressing transgenic mice and wild-type (WT) mice with CAIA or AIA. Generation of nitric oxide (NO), expression of inducible NO synthase and cyclooxygenase 2, and activity of NF-κB and activator protein 1 (AP-1) were determined in cultured macrophages and synoviocytes as well as in joint tissue from mice by Western blotting, electrophoretic mobility shift assay, and immunohistochemical analysis. Development of CAIA and AIA and proinflammatory responses were more exacerbated in peroxiredoxin 6-overexpressing transgenic mice than in WT mice. Overexpression of peroxiredoxin 6 increased lipopolysaccharide-induced inflammatory responses in RAW 264.7 cells, in macrophages isolated from peroxiredoxin 6-overexpressing transgenic mice, and in synoviocytes from arthritis patients, and this was accompanied by up-regulation of the JNK pathway. Moreover, a JNK inhibitor completely blocked RA development and proinflammatory responses. Our findings suggest that overexpression of peroxiredoxin 6 might promote development of RA through NF-κB and AP-1 activity via the JNK pathway.